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(54) COLOR ADJUSTMENT SUPPORTING SYSTEM FOR PRINTING . 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color \ 
adjustment supporting system for printing ink which | a^-**^ 

obtains compounding of printing inks for obtaining an 

aimed color and performs supporting metering of color I itj*- 

adjustment. 

SOLUTION: The system is constituted by providing a d- 
computer 1 , a color displaying apparatus 2 with a touch 
panel device, a spectrophotometer, a bar code reader 6 
and a printer device 5. In this case, the color adjustment 
supporting system for the printing ink is constituted of a 
color adjustment computing mechanism 1a provided with 
a correcting function based on a fuzzy estimation for 
obtaining a printing ink for obtaining highly accurately an 
aimed color, a color data base 12b used for calculation, a 
data fitting mechanism for feeding data to the color data 
base 1 2b through a communication circuit or a storage 
medium and an electronic balance metering system 1e 
for supporting compounding of the ink. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toning computer style which is a toning system for printing possessing a computer, 
a electrochromatic display, a spectrophotometer, and an electronic balance, and asks for 
combination of the ink for printing for obtaining the purpose color, [ whether data are supplied to 
a color database through a color data file, a communication line, or a storage, and ] Or carry the 
data handling mechanism in which data are collected and it is based on the color value and the 
aforementioned color database which were measured with the given calculation conditions and 
the spectrophotometer, the above — toning — a computer style — toning — the object for 
printing which was made to offer measurement support when the aforementioned electronic 
balance and the aforementioned computer carried out two-way communication while outputting 
the calculation result to the aforementioned electrochromatic display — toning — a support 
system 

[Claim 2] In addition to a computer, a electrochromatic display, a spectrophotometer, and an 
electronic balance, the toning system for printing is printer equipment and a toning support 
system for printing possessing the bar code reader according to claim 1. 

[Claim 3] toning — a computer style — toning — toning which stores beforehand the spectral 
reflectance after printing conditions, such as combination of ink, a paper type, and printing 
conditions, and drawdown in the color database, amends the difference of the spectral 
reflectance predicted by theoretical calculation, and the actual result spectral reflectance stored 
in the aforementioned database by fuzzy reasoning, and performs more exact and rational 
combination calculation in case it asks for combination — the object [ equipped with the 
computer style ] for printing according to claim 1 or 2 — toning — a support system 
[Claim 4] toning — a computer style — toning for amendment — toning which amends the 
difference of the spectral reflectance predicted by theoretical calculation based on the spectral 
reflectance after printing conditions, such as combination of the ink for amendment, a paper 
type, and printing conditions, and drawdown, and the spectral reflectance after drawdown in 
fuzzy reasoning, and performs more exact and rational combination calculation in case it asks for 
combination — the object [ equipped with the computer style ] for printing according to claim 1 
or 2 — toning — a support system 

[Claim 5] The toning support system for printing according to claim 1 to 4 which indicates the 
anticipation reappearance color corresponding to the combination in weighing capacity by 
comparison with a target color at a electrochromatic display on real time in case weighing 
capacity of the ink is carried out with an electronic balance based on the target combination 
obtained by toning calculation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the toning support 

system of the ink for printing. 

[0002] 

[Description of the Prior Art] In order to manufacture the printed matter corresponding to target 
color, you have to ask for combination prescription of the ink which suited the paper type to be 
used and printing conditions. In order to ask for this ink combination, it determined based on the 
feeling judgment of **, and the old rule of thumb, or with the computer color matching 
(henceforth CCM) equipment for printing, the surface color of a target sample was measured by 
the spectrophotometer or the colorimeter of a tristimulus-values direct reading method, color 
matching calculation was performed using the basic data of printing ink, and combination 
measurement of ink was performed using the reply. 

[0003] However, the system was large-scale, and operation was also complicated and it was 
difficult in the conventional CCM system to use easily. Moreover, although the basic data 
corresponding to the paper type which makes the ink for use applicable to manufacture, or 
printing conditions was required in case CCM equipment was used, by a user creating uniquely, 
the feeder of CCM equipment needed to supply this basic data to the user, after creating basic 
data and carrying in CCM equipment beforehand, or needed to supply it using the storage. 
[0004] Moreover, since the aforementioned basic data was what is depended on the limited 
paper type or printing conditions, it agreed in many cases neither in an actual users situation, 
nor the paper type for manufacture, and, in such a case, only the result to which the precision of 
combination calculation fell remarkably was obtained in many cases. Furthermore, even if it 
computed a combination calculation result, in order that there might be no means to check the 
anticipation color under measurement by the electronic balance measurement support function, 
it was obliged to irrational toning work. 
[0005] 

[Problem(s) to be Solved by the Invention] It is in offering the toning support system of the ink 
for printing which this invention is the number of processes cut down rather than the 
conventional technique in view of the above-mentioned CCM system present condition, and 
makes it possible to perform toning of the ink for printing with high precision and simply for a 
short time, without being based on experience of an expert or intuition. 
[0006] 

[Means for Solving the Problem] [ whether this invention structure of a system made for the 
purpose of solving the above-mentioned technical problem possesses a computer, a 
electrochromatic display, a spectrophotometer, and an electronic balance, and ] Or the toning 
computer style which in addition to these are printer equipment and a toning system for printing 
possessing a bar code reader, and asks for combination of the ink for printing for obtaining the 
purpose color, [ whether data are supplied to a color database through a color data file, a 
communication line, or a storage, and ] Or carry the data handling mechanism in which data are 
collected and it is based on the color value and the aforementioned color database which were 
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measured with the given calculation conditions and the spectrophotometer. While outputting a 
toning calculation result to the aforemention d electrochromatic display and a printer by the 
aforementioned toning computer style, when the aforementioned electronic balance and the 
aforementioned computer carry out two-way communication, it is made to offer measurement 
support. 

[0007] this invention Namely, a computer, a electrochromatic display with touch-panel 
equipment, While being a spectrophotometer, an electronic balance, a printer, and the toning 
support system of the ink for printing possessing the bar code reader and simplifying operation 
by making an input into a touch-panel method Data are quickly supplied for the basic data of the 
object ink with which a toning computer style is presented to a color database to a user through 
a communication line or a storage. Moreover, in order to realize highly precise toning calculation 
under the actually manufactured paper type or printing conditions, without being limited to basic 
data mixing colors by fuzzy reasoning — the amendment function of calculation — having — the 
above — mixing colors — a computer style — mixing colors, while making a calculation result 
output to the aforementioned electrochromatic display and a printer When the aforementioned 
electronic balance and the aforementioned computer communicate bidirectionally, the prediction 
color according to the weighing capacity of the ink under measurement is displayed on a 
electrochromatic display as a real screen color with a sample color, and it realizes offering 
measurement support. Like [ the time of reoperating in order to print a bar code to the toning 
calculation result and measurement result which were outputted by the printer here and to 
perform amendment calculation after drawdown succeedingly, in case processing of ** ink is 
performed, or in case manufacture of the same color as the actual result color performed in the 
past is performed ], in case a database is referred to again, simplification of alter operation can 
also be realized by making a bar code reader read the aforementioned bar code. 
[0008] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in full 
detail, this invention possesses a computer 1 , the electrochromatic display 2 with touch-panel 
equipment 2a, a spectrophotometer 3, the electronic balance 4, a printer 5, and a bar code 
reader 6, and constitutes this invention support system so that it may illustrate to drawing 1 . In 
this system to the aforementioned computer 1 Toning computer style 1a which asks for 
combination of the ink for printing for obtaining the purpose color, color data file 1b, the 
communication line 9 through the modem 8, Or data are supplied to color database 1 1b through 
a storage 7. The data handling mechanism in which data are collected depending on the case is 
carried. It is based on the data of the color value measured with the given calculation conditions 
and the spectrophotometer 3 and ink basic data 1 1b, and color database 12b. It is constituted so 
that the toning calculation result performed by the aforementioned toning computer style 1a can 
be outputted to the aforementioned electrochromatic display 2 and a printer 5. Hereafter, these 
are explained. 

[0009] (1) toning — in case prediction calculation of the spectral reflectance is carried out from 
two or more ink for printing with which computer style combination is presented, the 2 constant 
method calculation method by the optical-density formula of Kubelka-Munk which asks for the 
absorption coefficient to a measurement wavelength region and scattering coefficient of the 
spectral reflectance of each ink, and the color mixture theory of Duncan is learned Optical- 
density formula of Kubelka-Munk (K/S) lambda=(1-Rlambda) 2/2, andRlambda (0<Rlambda<1) 

(1) (K/S) — the optical density of Kubelka-Munk in the lambda.wavelength lambda — reflection 
factor lambda: in the function K:absorption coefficient S:scattering coefficient 
Rlambda:wavelength lambda — wavelength and color mixture theoretical formula of Duncan P1 + 

[ +Ki(1-sigmaPi)/S1 and ] Km/Sm=K1, P1+K2, andP2+ ... S2andP2+ ... Si (1-** sigmaPi) (2) 

Km: — it becomes the rate of a compounding ratio of the scattering coefficient P1:ink i of the 
absorption coefficient S1:ink i of the scattering coefficient K1:ink i after the absorption 
coefficient Sm:color mixture after color mixture The optical density of Kubelka-Munk needs to 
ask for each of an absorption coefficient and a scattering coefficient, in order to calculate the 
ratio of an absorption coefficient and a scattering coefficient from a reflection factor and to 
perform color mixture calculation using the color mixture theoretical formula of Duncan. 
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[0010] Combination of the ink called for is difficult for obtaining combination exact only now and 
practical based on the conditions created by basic data, since the coloring behavior of actual 
printing ink is far more complicated than the coloring theory. Then, the difference of the spectral 
reflectance in which prediction calculation was carried out by the above-mentioned formula, and 
the measured spectral reflectance is continued throughout measurement wavelength, and fuzzy 
reasoning explains the adjustment computer style which adjusts the membership function to 
which an amendment presents the fuzzy reasoning mechanism for this amendment, and this 
calculation. 

[001 1] In fuzzy reasoning, the method of using a membership function [ in / a FST / for 
ambiguity ] defining is taken. That is, f-set A in a universal set U is muA:U-> [0, 1]. 
Becoming membership function muA will define and value muA (u) and (** [0, 1]) will express the 
grade of u (**U) in A. 

[0012] When applying to reasoning, many methods by the fuzzy production rule are used. This 
production rule R consists of the antecedent section and the consequent section, and, generally 
is expressed with the following formula (example of the antecedent section 2 and the 
consequent section 1). 

Ri:if x1 is Ai1 and x2 is Ai2 then y is Bi (1 i= 2n) The concept AM of the conceptual 
x2:antecedent section 2 of x1 antecedent section 1: i-th membership function of the antecedent 
section 1 (fuzzy label) 

Ai2: The membership function of No. i of the antecedent section 2 (fuzzy label) 

y: The concept Bi of the consequent section : the membership function of the consequent 

section (fuzzy label) 

[0013] The most typical method is devised by MANDANI although various methods by present 
are proposed about the fuzzy concrete reasoning method. When observed value of the 
antecedent section is now set to x10 and x20, goodness of fit omegai of the i-th rule turns into 
omegai=AM(x10) **A»2 (x20), and an output is B0(y) =[omega1**B1(y)] **[omega2**B-2 (y)] 
**... It is ** [omegan**Bn (y)]. 

y0=integralB0(y) ydy/integralB0(y) dyBO (): Function yO of the reasoning result of a consequent 
section membership function : Output which made the reasoning output un-fuzzy [0014] In case 
an upper formula performs un-fuzzyHzation, it means calculating barycentric coordinates. Some 
methods are proposed also about this fuzzy[ un-]-izing. The combination x1 of the ink in which 
the spectral reflectance of a ground color is Rg, and serves as the target spectral reflectance R 
and the target gross value G in this invention at the time of **** t of ink, x2, x3 ... It is the 
purpose to calculate xi. Therefore, if prediction calculation of the spectral reflectance to 
combination of ink can be correctly performed under the specification conditions of the above- 
mentioned ground color reflection factor and ****, the calculation precision of combination will 
improve. For this reason, the following formula can be considered. 
K/Slambda (x1, x2, ... xi, Rg lambda, t) 
= K/STIambda (x1, x2, ... xi, Rg lambda, t) 
+ Corrlambda (xi, x2, ... xi, Rg lambda, t) 

the prediction optical density x1 in the K/Slambda:wavelength lambda, x2, and ... the amount of 
amendments by the fuzzy reasoning of the optical density in the pure theory prediction optical- 
density Corrlambda:wavelength lambda in the reflection factor t:**** K/STIambda:wavelength 
lambda in the wavelength lambda of the combination Rglambda:ground color of the ink which 
consists of an xi:i kind [0015] Corrlambda is a correction function which consists of a fuzzy 
reasoning mechanism, and the fuzzy production rule for performing fuzzy reasoning becomes one 
affair whose antecedent section of i+2 affairs of kind i+ ground reflection factor + **** of ink 
and the consequent section is correction value. It follows, for example, when the number of ink is 
three, the antecedent section serves as fuzzy reasoning of 5 and the consequent section 1. 
[0016] In the case of ink, the fuzzy label of the antecedent section is an expression "many" and 
"few", and a grade joins it. Although it can express by the rectangular **** No. 1 **** system 
of coordinates simply about combination of ink, in this reasoning, it expresses by the system of 
coordinates which combined the compounding ratio in the inside of the total value of each ink, 
and the total value of each ink. That is, when the number of ink is three, the triangle pole 
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coordinate which combined the right triangular coordinate which expresses the combination of 
each ink to total value as the shaft showing total value expresses. 

[0017] Since the total value of a compounding ratio turns into values from 0 to 100, the fuzzy 
membership function of the antecedent section does n division (n is two or more) of the between 
from 0 to 100. Although division may be performed at equal intervals, in the light color field 
where the sum total combination value of a coloring agent is comparatively little The influence 
which also gives change of slight combination to color is large, in a dark color field with 
comparatively many [ conversely ] sum total combination values of a coloring agent Since the 
influence on the color over change of combination became small, made it more more effective 
for the grade of division to change exponentially in a light color field, so that it may become a 
non-dense about division in a dark color field densely in division. 

[0018] The spectral reflectance Rg and **** t of a ground color join the combination space of 
ink in the reasoning space of the antecedent section, a spectral reflectance Rg affects a hue at 
alignment — dividing — coming out — since there is nothing — Rg — the following transform 

function — a feeling of ** like — etc. — the value changed into ****** is divided at equal 

intervals, and a fuzzy label is set up 

Rtg = (Rg/100) 1/nn: Although an actual measurement is sufficient as **** t of about 2.0 to 3.0 
value ink at the degree for adjusting a reflection factor to an isotropic value to a feeling of **, in 
order to make observed value fuzzy, the capacity of the ink applied to the roller of the circuit 
tester which may not be actual thickness, for example, performs drawdown is also available. 
Supposing the range assumed, this is divided into regular intervals or an inequality interval, and a 
fuzzy label is set up. 

[0019] If the fuzzy label in wavelength lambda is packed in case the printing ink which used three 
kinds of ink for the above explanation is toned, it will become like the following formula. 
x10=x1/(x1+x2+x3) 
x20=x2/(x1+x2+x3) 

x30= **** tmax: combination Rtglambda: of the combination x3:3 position ink of the combination 
x2:2 position ink of the ink of 1:1st (x1+x2+x3) / 100x40=Rtglambdax50=t0-/tmaxx — conversion 
reflection factor tO: in the wavelength lambda of a ground — ink Observed value x50 of the 
grade of the reflection factor in the wavelength lambda of an observed-value x40:ground of the 
total quantity of the observed-value x30:all ink of combination of the observed-value x20:2 
position ink of combination of the maximum **** x10:1 position ink assumed: Observed value of 
**** [0020] The membership function for making fuzzy five kinds of observed value in the above 

is set to Ail, Ai2 Ai5. as for these functions, all of the above x10 and x20, x50 observed 

value are normalized in [0, 1] — it can fold, and it is the range of [0, 1] similarly, ni division is 
carried out at regular intervals or inequality interval if needed, and a membership function is 
formed to a dividing point Although several sorts of things, such as an exponential type, are 
proposed, the appearance of a membership function has the triangular most effective thing, when 
simplification of calculation and the smooth nature of the output value from which fuzzy 
reasoning was therefore obtained are considered. The fuzzy production rule for fuzzy reasoning 
is as follows. 

Ri:if F1 is Ai1 and F2 is Ai2 and F3 is Ai3 and F4 is Ai4 and F5 is Ai5 and F6 is Ai6 then y is Bi 
(i= 1, 2, n) Here, y is the output concept of the consequent section, is theoretically calculated 
from creation conditions and expresses the grade of the difference of optical density as the 
optical density calculated from the spectral reflectance of survey of the drawdown object 
created on some conditions. Moreover, Bi is the membership function of the i-th consequent 
section. 

[0021] y showing the difference of the optical density of survey and theoretical optical density is 
calculated according to the definition of the following formula. 

y = (K/S) Optical-density (K/S) Rlambda in the wavelength lambda for which it asked by 
Tlambda/(K/S) Rlambda(K/S) Tlambda:theoretical calculation: Optical density in the wavelength 
lambda of survey [0022] Thus, if it calculates, it will be easy to assume the range which the 
value of y can take, and will be easy to secure the smooth nature of a reasoning result. For 
example, supposing [ as shown in [0.2, 2.0] ] the range of y, n division of this range is done at 



http:/ / www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejie 



2003/09/08 



5/8 ^— v 



regular intervals or inequality interval, and the membership function of the consequent section is 
specified. When dividing into an inequality interval, if the 1.0 n ighborhood divides into nectar so 
that it may become a non-dense, it is more effective for it in the minimum value [ of the range ], 
and maximum neighborhood. 

[0023] In this invention, it is characterized by adjusting a consequent section membership 
function and a fuzzy production rule so that the creation conditions and survey reflection factor 
of a drawdown object which were beforehand created on the conditions of n points in the 
consequent section membership function may be made to memorize on the memory of a 
computer and the exact fuzzy output y may be obtained usmg this information. In order to 
perform this adjustment easily, it is necessary to perform recursion calculation of a high order 
former function, and becomes impossible as a matter of fact in the case of adjustment 
calculation by the method of making it un-fuzzy in quest of the above-mentioned barycentric 
coordinates, 

[0024] Then, in this invention, it calculates using the un-fuzzy-ized technique by the simple 
height method. By the height method, a membership function does not have a breadth to the 
output concept y, but turns into the position and the function of only height on the y-axis. The 
reasoning at this time becomes like the following formula. 
B0(yi) =[omega1**B1(yi)] ** [omega2**B-2 (yi)] ** ... ** [omegan**Bn (yi)] 
y0=sigmaB0(yi) yi/sigma B0(yi) [0025] Hereafter, adjustment of a consequent section 
membership function and the adjustment method of a fuzzy production rule are described. 
The 1st phase of adjustment: When information exists in the same cell of a 6-dimensional fuzzy 
label by changing conditions into observed value when there is few information which consists of 
the survey reflection factor which the memory of a computer was made to memorize and 
conditions of the drawdown object created under a certain conditions only in one piece, set up 
Bi in height 1 . A fuzzy production rule considers that the cell ignited, and it sets up a production 
rule Ri so that Bi may be drawn from the logic of the antecedent section. 
[0026] When n data exist in the same cell of a fuzzy label, it is near the cell and the fuzzy 
production rule to the value of Bi and it is set as the cell in which each observed value ignites in 
the form where it extrapolated. When the antecedent section is 6, the number of the cells of 
related near recognizes a maximum of 64 (=26) individual existence. As a result of carrying out 
reasoning calculation of each membership function Bi, the position on the y-axis is shifted and 
set up in the direction in which n data are related so that an output value and observed value 
may be in agreement. All are performed about n information that this was memorized on the 
memory of a computer. 

[0027] The 2nd phase of adjustment: The number of the fuzzy production rules Ri becomes what 
applied the number of measurement wavelength of a spectral reflectance to the product of each 
number of partitions of each dimension of an antecedent section membership function further. 
Therefore, since the number of the rules at the time of dividing each dimension into ten pieces is 
set to 31x105 and turns into a huge number, you may consider that not all cells ignite as a 
matter of fact. In this case, the production rule of the cell which ignited is interpolated or ****** 
(ed) about the cell which did not ignite in the 1 st phase of adjustment. Under the present 
circumstances, arrangement of a fuzzy cell is used as a 5-dimensional rectangular coordinates 
cell, and a rule is extrapolated. 

[0028] By the above operation, the mechanism for reasoning the amendment of the optical 
density of theoretical calculation and survey in wavelength lambda will be built. Thereby, it 
becomes possible anticipation of exact optical density, and to raise the precision of the toning 
calculation for in other words anticipation of a spectral reflectance being attained, and agreeing 
in a target color by leaps and bounds. 

[0029] (2) Although the amendment method which uses and depends for fuzzy reasoning on the 
color simulation mechanism above, and enables prediction calculation of an exact spectral 
reflectance was explained, in this invention, it has simulation mechanism 1c which displays a 
sample color and a calculation prediction color for combination and the paper type of the ink 
calculated using the aforementioned amendment method, and the prediction color to printing 
conditions as a real screen color on a electrochromatic display 2. How to display a real screen 
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color on a electrochromatic display 2 is explained in detail below. 

[0030] According to observation conditions, i.e., the observation visual field conditions of the 
standard observer defined in a light source kind and CIE, tristimulus values XYZ are calculated 
from the spectral reflectance calculated based on combination of ink, a paper type, and printing 
conditions. Then, it changes into a RGB value using the primary transformation matrix of the 
following formula. 
[0031] 
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[0032] Here, alpha 1 1-alpha33 are the matrix values for changing into a RGB coordinate from 
tristimulus values XYZ, and gammaR, gammaG, and gammaB are set up according to the gamma 
property of the electrochromatic display 2 actually used by the gamma function. 
[0033] Even if it sends this RGB value to a electrochromatic display 2 as a signal as it is from 
color simulation mechanism 1 c, an exact color expression is impossible by the coloring nature of 
the actually used electrochromatic display. Then, the RGB value once calculated by linear 
transformation is amended by 1 d of screen color RGB amendment mechanisms as a means 
which raises color reappearance of a electrochromatic display 2 according to the coloring 
property of the actually used electrochromatic display 2. Fuzzy reasoning is used for the 
amendment method. Namely, radiographic = R+FR (R, G, B) 
GT = G+FG(R,G,B) 
BT = B+FB(R,G,B) 

FR, FG, and FB are the correction functions by fuzzy reasoning. 

[0034] Amendment data measure XYZ [ as opposed to a RGB value for the coloring nature of a 
electrochromatic display 2 ] using the equipment in which a colorimetry is possible, for example, 
the color analyzer colorimetry equipment, and the spectral radiance meter of a electrochromatic 
display, or measure the surface color of a sample sample, calculate the XYZ, and acquire the 
RGB value which is in agreement with a sample color by asking, while a feeling of ** compares a 
screen color. A difference with the RGB value which is in agreement with the coloring nature of 
a RGB value and a electrochromatic display which calculated XYZ of a sample by linear 
transformation is amended using this data. Since it becomes the affine transformation of a 3- 
dimensional rectangular coordinate system in using fuzzy reasoning for an amendment means, it 
becomes the fuzzy reasoning of the antecedent section 3 and the consequent section 3. Each of 
a RGB value is divided into regu\ar intervals or an inequality interval, and it considers as a fuzzy 
label, and it is the range of 0 to 1 , and the size of a ratio with the RGB value used for the real 
screen color display to the RGB value calculated by linear transformation is divided into regular 
intervals or an inequality interval, and let it be the fuzzy label of the consequent section. 

Ri:if R is Ai1 and G is Ai2 and B is Ai3then Rc is Bi1 and GC is Bi2 and Be is Bi3 (i= 1, 2 n) — 

here Rc, Gc, and Be are the output concepts of the consequent section, are theoretically 
calculated from tristimulus values and express the grade of the difference of an RGB code as 
the RGB code which is in agreement with tristimulus values feeling-wise of **, or in 
measurement. Moreover, Bi is the membership function of the i-th consequent section. 
[0035] In color simulation mechanism 1c, the prediction color to a sample color, the combination 
value of ink, a paper type, printing conditions, etc. is amended by the above-mentioned 
amendment method, and it changes into a real screen color, and displays on a electrochromatic 
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display 2 in an instant. It has come to be able to carry out an adjustable setup of combination 
and **** of ink easily from touch-panel input unit 2a on a color simulation screen. 
[0036] (3) In electronic balance measurement supporting-aircraft style electronic balance 
measurement supporting-aircraft style 1e, from the whole quantity of ink to create, calculate the 
measured value of each ink based on combination calculated value, and give an operator 
measurement directions. If it becomes about 90% of the amount of targets, a scale will be 
expanded, and if a measured value exceeds more than tolerance, the device which indicates by 
the scale by aposematic coloration is given. Moreover, it has the function which displays the 
prediction color to a measured value as a real screen color with a sample color. 
[0037] (4) Establish the prediction calculation situation of the spectral reflectance adapted to 
the present condition in amendment computer style amendment calculation by measuring the 
drawdown sample to the measured value of ink with a spectrophotometer 3, and performing the 
amendment method used by the fuzzy reasoning of toning calculation using real combination 
prescription of ink, and the spectral reflectance of the front face of a drawdown sample. By 
besides carrying out toning calculation, it becomes possible to ask for the compounding ratio of 
the ink for obtaining a new target color with high precision. 
[0038] 

[Example] Next, although the example of this invention support book system is explained, this 
invention is not limited to these examples. 

the example 1 this-invention system was illustrated to drawing 1 — as — a personal computer 1 
(CPU — 166 MHz) memory 32MB, modem internal organs, and the electrochromatic display 2 
(the ultrasonic scanning mode made from touch-panel systems — ) with touch-panel equipment 
The quality of facing Glass, a spectrophotometer 3 (product made from U.S. X-Rite), The 
electronic balance 4 (the German Sartorius K.K. make, the minimum weighing capacity of 0.01 g, 
the maximum weighing capacity of 6200g), As a system is constituted using a printer 5 (a laser 
method, A4 size) and a bar code reader 6 (reading width of face of 88mm, Light Emitting Diode 
irradiation formula) and being illustrated to drawing 2 Toning computer style 1a which used the 
fuzzy reasoning to which toning calculation of printing ink can be made to perform for the 
aforementioned personal computer 1, Database reference mechanism 1b and color simulation 
mechanism 1c were carried, and basic data 11b of the printing ink for performing calculation by 
the aforementioned computer style 1 a and color database 1 2b were carried in database 
reference mechanism 1b as a program. As for a program, the operating system corresponds to 
Windows'95 of Microsoft Corp. 

[0039] The flow of drawing 3 explains the operating procedure of the above-mentioned system. 
First, after inputting the paper type and printing conditions which serve as a candidate for 
manufacture in Step S1 from touch-panel equipment 2a, in Step S2, the spectral reflectance of 
the front face of the color printed matter which is a sample sample was measured with the 
spectrophotometer 3, measurement data was automatically transmitted to the personal 
computer 1, and toning calculation was performed (Step S3). The time which calculation took is 
about 3 seconds, performed 30 kinds of combination calculation, as a result of ink cost and color 
rendering properties being excellent from the inside, it was rearranged in order, it calculated 
(step S4), and displayed the optimal candidate on screen 2a (Step S5). 

[0040] Weighing capacity of the printing ink was carried out based on this calculation result, 
displaying the coordinate value of a target color, the real screen reappearance color of an 
anticipation color, and a CIELAB equal color space on screen 2a by color simulation mechanism 
1 c with the electronic balance 4 of this invention system (Steps S6 and S7). In adjustment of a 
real screen color, the tristimulus values to 1 6 sets of RGB codes of a electrochromatic display 2 
were beforehand measured using the Minolta Camera color analyzer equipment CA-100 type, 
and this was used for calculation by 1d of amendment mechanisms of an RGB code. 
[0041] The prediction color difference in a color simulation was deltaE*ab of CIELAB, and was 
1 .95. Moreover, when the spectral reflectance was measured at Step S9 using the same 
spectrophotometer as the spectrophotometer 3 which measured the sample sample for the 
printed matter after actually printing at Step S8 and having been compared with the value of a 
sample sample, it was 1.63 in deltaE*ab of CIELAB and was 0.45 in deltaE*ab of CIELAB in 
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comparison with the forecast with a color simulation. 

[0042] Calculation conditions as well as example 2 example 1 were set up, the sample sample 
was measured with the spectrophotometer 3, combination calculation was performed, 
measurement work was done and the drawdown sample was created using different printed 
matter from the set-up calculation conditions so that deltaE*ab of CIE might become less than 
0.1 to the optimal candidate using the color simulation facilities of the electronic balance 4 
(above, steps S1-S8 of drawing 3 ). The color difference of the sample sample at this time and a 
drawdown sample was 2.3 in deltaE*ab of CIE. The spectral reflectance of this drawdown sample 
was measured with the spectrophotometer 3 in Step S9, amendment combination was calculated 
at Step S10, and based on amendment combination, additional measurement with the electronic 
balance 4 of this invention system was performed so that deltaE*ab of CIE might become less 
than 0.1 using the color simulation facilities (Step S7). When the drawdown sample was again 
created based on this amendment (Step S8), the color difference with a sample sample was 0.32 
in deltaE*ab of CIE. In addition, time until it calculates amendment combination from 
measurement of a drawdown sample was about 2 seconds. 

[0043] Moreover, when it connected with the immediate-data server 9 using the communication 
line and data were updated, time required for updating was about about 30 seconds, and since 
the basic data to the ink for use was easily obtained in the time zone of low price night 
communication costs, it was able to offer service easily and quickly to the user of ink. 
[0044] 

[Effect of the Invention] Since it is possible for this invention to be as above, and to do the 
toning work of printing ink for a short time, and to compute combination of highly precise printing 
ink. It also enables this to shorten preparation time sharply by few correction calculation. 
Moreover, since the operating instruction was simplified as a touch-panel method, the know how 
of a computer and special operation training are unnecessary, and a use candidate is not limited. 
Furthermore, since it considered as the system which fills up a database and is updated with 
online, based on the newest information, toning for printing ink is always possible. 



[Translation done.] 
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